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Background
Perchlorate in Soll
The OSW Perchlorate Task Force

Analytical Methods for Perchlorate in Solids
= Method 9658 (12)
»  Method 68250 (HPLEMMS)
«  Possiple New hMethod (1CMS)

Contact Information



Perchlorate (ClO, ) Is an oxidant used primarily In the manufaciure of
solid propellant.

Other sources include fireworks, highway safely flares. airbag
inflators and some nitrate-based fetilizers.

F’fefrc?lurate inhibits the lodine uptake by the thyroid gland and thus
affects:

«  Thyrord hormane producton
«  Thyrold regulation of metabalism, and
= Peurclogical development of fetus and newborm

Presently, perchlorate has been delected In twenty (20) States,
various aquifers, crops. and milk

The EPA proposed drinking water action level is 1 pg/L; State action
levels range from 11031 pgil.



The EPA has not yel set an action level for parchiorate in soil,
however, EPA Region 9 has identified a Preliminary Remediation
Goal (PRG) of 7.8 mg/kq.

The current method for perchlorate in solids is Method S058.

There are analytical Issues with the current published methods (314.0
for water and 9058 for solids),



Very little information and data are available about:
s Theiome strength of sols:
v Hiw perchlorate biehaves In solid matrices alang with the stabilly insa)l
= What are the inorganic and crganic campounds in sl that may Interfers
wilth the aralysis of perchlorate?
w Are fhe compalnds that interfere with perchlorate analysie | n water the
sarme for 50|l &rd sall exrackEy

The conductivity range for 270 soll sample extracts analyzed by the
Texas Tech, Groundwater Analysis Laboratory in 2002 and 2003,
was low (no more than 800 pS/cm).

It Is believed that perchlorate migrates through solls with little, if any,
absorption occurring, however, the studies and literature to suppo
this hypothesis are limited.



Studies_bvhe U.S. Army Engineer Research & Development

Center in

icksburg, MS and Omaha, NE, show that:

As expected, the majorily of perchlorate was recovered in the
exposure solulion.

Perchlorate soil absorption did not appear to be affecled b
various soil types or oxygen conditions (oxic verses ann:{ic%

However, of the five soils tested, the high pH soil demonstrated
the highest level of perchlorate in the leachates.



OSW

ORD
LTIG
DOD
Instrument Vendors / Method Developers

Commercial Laboratories



De’termlna’mn of Perchlurate in Solids
s Method 9058 (lon Chromatography with Chemical Suppression and

Conductivity Detection).

#« Method 6850 (High Performance Liquid Chromatography / Mass
Spectrometry).

* An Anficipated New Method (ion Chromatography / Mass
Spectrometry).



Method was proposed in Navember 2000.

The scope and applicability of Method 9058, as currently
written:
= 4 pg/L lower limit of detection for spiked reagent waler samples.

« Performs adequately on water samples with conductivities up 1o

1000 pS/fcm. Water samples with conductivities =1000 puS/cm
have notl been tested,

* The method could produce false positive and false negative
results due to sample matrix interferences attributed to co-
eluants and high total dissolved solids,
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‘nafhen this methed 15 used to analyze unfarmiliar samples, perchlorare
identiicaton should be supportad by a demonstration of parformarnce
The method recammends that the detected concentrations be-
canfirmed using either ancther eamalytical column with dissimilar | o
chromatograp e condiions o otner appresved aralyiical technigues
slich as IEIMS, LS | LEMSINMS, ar (on seleclive eledirods

This recornmendation 15 especially impartant for situations where the
data will e used for compliance or other requlatony purposes

goals for refining Method 3058

Broaden the scope such that the method (2 appllcabile for agleous and
leachate samples having mah etal dissolved sallds,

Lower the level of detection far perchiorate 1o sub-pob (evel
Have better chramatographlc separaticr;

Minimize false positive and nedative results,

Include extraction procedures for solids
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We will continue our refinement of Methed 3058 for the intended
use,

Current Status: Evaluating the sample preparalion procedures to be

included in Method 9058

»  Reviewed five currently avallable extraction procedures for soils

«  Spiked four soil samples caftalining percniorate and extracted them
using twa of the selectad procedlres

o AHant Techsysiems (ATED Texas Tech 0E3AL)
»  [Dilunon Raheo 110 e
o Exdractant water Vrater
s Cirving dif=driad aif-dried
= Clean-up Fcire C19 SPE caitfidgs

= Percent recovenes in sols extracted with these two procedures-are
comparapls:
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Cantinuing o gathef infarmation and data o help detetmineif pre-reatment,
pre-cancentratan, and pre-elltjun steps ars (etessary

»  Conductance ranges for varous types/lacations of solls, sediments, and sludges

. lHeRtiny possble Nofgaric 3Nd orgaric compounds atmay meders with the
anahesls of perchlorate in soll, sediment, and skidge sample matrices

Next Steps: Wil parform further extraction studies to further develop the
recammeanded sample extraction and preparation procedlre

. Comparg exiraction emcency on natlve solls dus o drying Lalaried verses a3-
rECEEd) _

«  Zompare edtraction Eﬂ‘iclenr}r try flgh canductiaty solls (samples will be splles with
a combination of chiarde, sulfate, Carbonate, nitrate, and phosphate salts prorto

extraction 1o giem an E}JFFIIFEI}-{iI*ﬂHtE extract conduetivity of 2.500 pSicm i one setof
extracts ang 9 DOU gsiem in-another set of extracts:

»  Defemming 5-2 pre-reatment procedure & needed.



Wie will determine if pre-concemration and presslution Steps are eeded
panding the cuttome of the followiit.

Condictance range of sl exracts, sediments, and sludoes,
Fossible inorganic-ana orgamio nterferents;

Sample size;

Lewel af defecficn

Sholld pre-concentration and pre-elution steps be necessary, o possible
technigues will be evaluated

. Dnoniesx [ Cryptand O Coneentatmr Colume)
»  Texas Tech, Groundwater Analysts Labaratary, Standard Cperating Procedure

Wil inclitde an iméarmﬂed system (e AGIAS 18 columns and impraved
suppressor ASRS Lira ()

Will consider whether or ot e include a new eluant generator and | or 8 sedond
confitmatany calumr
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The traft method was subimitted for evaluation July 2004

The method Uses a high perormance liquid chmmatmoraphy | mass soectrometn,
(HPLE/MS) =

Tlhﬁ ettt will Be applicatie to e detstmination of perehiorate In soll, sediment, and
sllidge - - =

TrHis methon may be applicable o other matrices (.0, biota), bul thesse types of matices
will ot be evaliated :

A 100 plportion of the sample or extract 13 intreduced Into ine HPLC/MS . Perchlorate 15
separated bythe HFLE, and partially fragmented oy the M5 LSing masses 83, 85, ang 89

Thie B3/85 mntopic ration reflects the |saoplt ratio of naturally occurrng 250 to 70 and |8
Lsed for additional Identificatnn of percnlorate.

AR dryen-18 \satopic labeled perchiorate Is used ads an intemal standard and 15
monitored a mass 89

The Method requires less sample preparation (without sample pre-freatment). A sindle |30
validation stldy resiits 1ok very geamising,



Method 685¢

F?rmgga.ﬂarzl HFLC/IME Operating Conditions  Using Agllsnt 1700 HF‘L[Z‘ME

Fump Contral

. Flow: Rate 0.5 -l
. Bun Thne! VELE Fyriry

HELC Mobile Phase: |socratic 53 .00% Sobert (95% ATN /4 5% \Water J 0.5%
Aretic Acid) AT .00% Sokent B [H4.85% Water /5% CAR J 0.5% Acetic Acid)

Mass Speclrometer
«  lonizaton Mode: Electrospray
«  Polarity Megathe
=l Farameters
« Sl Lo Fragimnenior Zain (B Actiial D]
«  §53.00 &Y 3.0 22 mse
. ag, 00 122 msee
« B30

o msen



Spray Chamber

«  (Gas Temp:
* Drying Gas (Nilrogen):
« Nebulizer Pressure:

Capillary Voltage
= MNegative;

Autosampler and Column

« Injection Volume:
= Column Temp:

320°C
12.0 Lmin.
50 psig

1450 V

100 pL
30°C
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LC/MS) (Cont.)

« Current Status:

» The OSW Perchlorate Task Force completed a preliminary
review, | |

=  The comments received thus far will be forwarded to Data Chem
Laboratories (method developer) this week.

= Arevised method will be forwarded for further Task Force review
and approval before it is sent for the OSW Inorganic Methods

Workgroup review.
= A mulli-laboratory validalion study is planned for next year.
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Determination of perchlorate in solids by IC/MS.

An instrument vendor contacted OSW\ for submission of a
proposed method for our evaluation.

The draft version of this method should be received within the
next few months.
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Relevant G@;- ot Ac jﬂ&ﬁéﬁ and

Methods Team Homepage: vivi,epa gov/SINV-846

Methods Information Communication Exchange (MICE)
=  Phone Mo.: (703)-676-4690
=  E-mall: mice@cpmx. saic.com

Shen-yl Yang
= Phone No.: (703)-308-0437
= E-mali; yang shen-yi@epa.gov
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Additional Support VWi

s The OSW Perchlorate Task Force consists of chemists from
seven EPA Regions (3,4,5,6,7,9,and 10). | am also seeking
support from outside experts and encourage your participation
in further developing Method 9058 and the additional
development and validation of new perchlorate methods.



